The title compound, d-(+)-glucosammonium potassium tetrathiocyanatocobaltate(II) dihydrate, K(C 6 H 14 NO 5 )[Co(NCS) 4 ]Á2H 2 O or (GlcNH)(K)-[Co(NCS) 4 ]Á2H 2 O, has been obtained as a side product of an incomplete salt metathesis reaction of d-(+)-glucosamine hydrochloride (GlcNÁHCl) and K 2 [Co(NCS) 4 ]. The asymmetric unit contains a d-(+)-glucosammonium cation, a potassium cation, a tetraisothiocyanatocobalt(II) complex anion and two water molecules. The water molecules coordinate to the potassium cation, which is further coordinated via three short K + Á Á ÁSCN À contacts involving three [Co(NCS) 4 ] 2À complex anions and via three O atoms of two d-(+)-glucosammonium cations, leading to an overall eightfold coordination around the potassium cation. Hydrogen-bonding interactions between the building blocks consolidate the three-dimensional arrangement.
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Structure description
Over about the last two decades, ionic liquids containing paramagnetic complex anions (magnetic ionic liquids, MIL) have attracted great interest because of their unique properties and possible applications (Santos et al., 2014; Clark et al., 2016) . During our ongoing efforts to synthesize cobalt-based ionic liquids with low melting points (Kozlova et al., 2009; Geppert-Rybczyń ska et al., 2010; Peppel et al., 2010) , the title compound was obtained as a side product in an attempted synthesis of new low-melting transition-metal systems containing protonated bio-molecules, i.e. sugar-based cations.
data reports Fig. 1 shows the molecular structures of the three parts present in the asymmetric unit. The title compound consists of a potassium cation that is bonded in an eightfold fashion to two water molecules, three O atoms of two neighbouring d-(+)-glucosammonium cations, and to three S atoms of three [Co(NCS) 4 ] 2À complex anions (Fig. 2 ). All bond lengths and angles are in the expected ranges (Table 1 ).
In the crystal structure, hydrogen bonds additionally connect all the structural units. All hydrogen atoms that are attached to the N and O atoms (except one H atom of O6 that represents a water O atom) are involved in hydrogen bonding. Table 2 lists all relevant interactions up to DÁ Á ÁA distances of 3.3 Å . Fig. 3 shows a cut-out of the structure with hydrogen bonds shown as red dashed lines. The three-dimensional structure can be described as a sequence of anionic and cationic layers extending parallel to (011), stacked along [011], as shown in Fig. 4 .
Synthesis and crystallization
The title compound, (GlcNH)(K)[Co(NCS) 4 ]Á2H 2 O, was obtained as a side product in an incomplete salt metathesis reaction of 2 eq. d-(+)-glucosamine hydrochloride View of the coordination environment of the potassium cation in (GlcNH)(K)[Co(NCS) 4 ]Á2H 2 O. Table 1 Selected bond lengths (Å ).
Symmetry codes: (i) Àx þ 3 2 ; Ày þ 2; z À 1 2 ; (ii) Àx þ 1; y À 1 2 ; Àz þ 3 2 ; (iii) x À 1 2 ; Ày þ 3 2 ; Àz þ 1; (iv) x þ 1 2 ; Ày þ 3 2 ; Àz þ 1. Table 2 Hydrogen-bond geometry (Å , ). Symmetry codes: (iii) x À 1 2 ; Ày þ 3 2 ; Àz þ 1; (v) x À 1 2 ; Ày þ 3 2 ; Àz; (vi) x; y; z þ 1; (vii) x þ 1 2 ; Ày þ 3 2 ; Àz; (viii) Àx þ 1; y À 1 2 ; Àz þ 1 2 .
Figure 3
Hydrogen-bonding contacts between the GlcNH + cation, the (K(H 2 O) 2 ) + cation and the [Co(NCS) 4 ] 2anion.
Figure 1
A view of the molecular structures of the cation-cation-anion triple present in the title compound, with atoms being presented as 50% displacement ellipsoids and with atom labelling.
(GlcNÁHCl) and 1 eq. K 2 [Co(NCS) 4 ] . K 2 [Co(NCS) 4 ] was obtained by heating KSCN (15.0 g, 154.0 mmol, 4 eq.) and anhydrous CoCl 2 (5.0 g, 38.5 mmol, 1 eq.) under reflux in 250 ml acetone for 2 h. The solvent was completely removed in vacuo and the residue was thoroughly extracted with ethyl acetate until the filtrate became colourless. The solvent of the combined filtrates was removed in vacuo and the resulting deep-blue solid was dried overnight at 393 K (14.0 g, 98%). Dry K 2 [Co(NCS) 4 ] (1.0 g, 2.7 mmol, 1 eq.) and GlcNÁHCl (1.2 g, 5.4 mmol, 2 eq.) were heated under reflux in 50 ml of ethanol overnight. The hot solution was filtered and the filtrate was slowly cooled to room temperature. Deep-blue single crystals of (GlcNH)(K)[Co(NCS) 4 ]Á-2H 2 O were deposited at the bottom of the flask.
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 3 . A few low-angle reflections were omitted from the refinement because their intensities were affected by the beam stop. (5) Computer programs: APEX2 and SAINT (Bruker, 2005) , SHELXS2014 (Sheldrick, 2015a) , SHELXL2014 (Sheldrick, 2015b) , DIAMOND (Crystal Impact, 2014) and ciftab2016 (Kö ckerling, 2016).
Figure 4
The packing of the ions in the crystal structure of the title compound. Special details Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq Co1 0.62109 (3) 0.76616 (2) 0.48158 (2) 0.01938 (7) (2) 0.0046 (2) −0.0015 (2) −0.0023 (2) K1 0.0173 (2) 0.0256 (2) 0.0223 (2) −0.0020 (2) 0.0021 (2) −0.0012 (2) O1 0.0141 (6) 0.0158 (7) 0.0196 (7) 0.0024 (5) −0.0052 (5) −0.0050 (6) O2 0.0163 (7) 0.0268 (9) 0.0164 (7) 0.0006 (6) 0.0022 (6) −0.0016 (6) O3 0.0133 (6) 0.0248 (8) 0.0207 (8) −0.0039 (6) 0.0027 (6) −0.0065 (7) O4 0.0200 (7) 0.0124 (7) 0.0187 (7) 0.0028 (6) −0.0009 (6) −0.0040 (6) O5 0.0130 (6) 0.0270 (8) 0.0168 (7) −0.0062 (6) −0.0004 (6) −0.0045 (6) N5 0.0175 (7) 0.0137 (8) 0.0191 (8) −0.0017 (6) −0.0013 (7) −0.0029 (7) C5 0.0156 (8) 0.0164 (9) 0.016 (1) 0.0025 (7) −0.0039 (7) −0.0040 (8) C6
0.0175 (8) 0.0123 (9) 0.0125 (8) −0.0011 (8) −0.0028 (8) −0.0001 (7) C7 0.0111 (8) 0.0145 (9) 0.0153 (9) −0.0009 (7) 0.0007 (7) −0.0011 (7) C8 0.0138 (7) 0.0113 (9) 0.0126 (8) 0.0002 (7) 0.0008 (7) 0.0002 (6) C9 0.0145 (8) 0.0111 (9) 0.0134 (8) −0.0003 (7) 0.0011 (7) −0.0012 (7) 170.3 (2) C6-N5-H5B 109.5 N1-C1-S1 179.9 (2) C6-N5-H5C 109.5 C1-S1-K1 i 118.29 (7) H5B-N5-H5C 109.5 C2-N2-Co1 158.1 (2) C6-N5-H5D 109.5 N2-C2-S2 178.4 (2) H5B-N5-H5D 109.5 C2-S2-K1 108.43 (8) C6-C7-C8-O4 170.0 (2) C8-C9-C10-K1 iv 134.4 (1) O3-C7-C8-C9 172.3 (2) Symmetry codes: (i) −x+3/2, −y+2, z−1/2; (ii) −x+1, y−1/2, −z+3/2; (iii) x−1/2, −y+3/2, −z+1; (iv) x+1/2, −y+3/2, −z+1; (v) −x+3/2, −y+2, z+1/2; (vi) −x+1, y+1/2, −z+3/2. Symmetry codes: (iii) x−1/2, −y+3/2, −z+1; (iv) x+1/2, −y+3/2, −z+1; (vi) −x+1, y+1/2, −z+3/2; (vii) x−1/2, −y+3/2, −z; (viii) x, y, z+1; (ix) x+1/2, −y+3/2, −z; (x) −x+1, y−1/2, −z+1/2; (xi) −x+3/2, −y+1, z−1/2.
